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(54) Driving circuit for an active matrix display with compensation of threshold voltage deviation 



(57) A driving circuit of an active matrix method in a 
display device is disclosed, which can compensate lu- 
minance deviation of the display device according to 
threshold voltage deviation of a driving unit. The driving 
circuit of the active matrix method includes a switching 
unit switching a current applied from the driving unit to 



the display device, and a deviation compensator detect- 
ing the current applied to the display device by switching 
of a second switch, and controlling a control voltage, 
thereby compensating luminance deviation of the dis- 
play device according to threshold voltage deviation of 
the driving unit. 
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Description 

[0001] This application claims the benefit of the Kore- 
an Application No. P2001 -00625 filed on January 5, 
2001 , which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a driving cir- 
cuit of an active matrix method in a display device. 

Discussion of the Related Art 

[0003] Recently, various display devices such as an 
LCD device, a PDP device, an FED device and an EL 
device have been studied with development of flat dis- 
play devices. These flat display devices are classified 
into two according to a driving method, a passive matrix 
method and an active matrix method. At this time, it is 
required to use a higher level of current in the passive 
matrix method than the active matrix method. 
[0004] Accordingly, in current driving methods of the 
LCD device and the PDP device, since greater current 
level is required with increasing the number of pixel, the 
passive matrix method is more efficient. 
[0005] Meanwhile, in current driving methods of the 
FED and EL devices, it is regarded that the active matrix 
method is more efficient than the passive matrix method 
since it is required to use the higher level of current in 
the passive matrix method than the active matrix meth- 
od even though a line time is equal. 
[0006] FIG. 1 is a circuit diagram of a driving circuit 
according to a related art active matrix method. 
[0007] As shown in FIG. 1 , the driving circuit includes 
a scan line SEL, a data line DATA, a switch P1, a ca- 
pacitor Cs, a driving transistor PO, an OEL and a posi- 
tive power supply VDD. 

[0008] At this time, the scan line SEL selects a pixel 
for driving, and the data line DATA applies a voltage to 
the pixel. The switch P1 is served as an active device 
to control data input according to a signal of the scan 
line, and the capacitor Cs stores electric charges select- 
ed according to the voltage applied to the data line. Next, 
a voltage is input to the driving transistor PO by the elec- 
tric charges stored in the capacitor Cs, and then the driv- 
ing transistor PO applies a current to the OEL. The OEL 
emits light by the current applied from the driving tran- 
sistor PO, and the positive power supply VDD supplies 
a power to the capacitor Cs and the driving transistor 
PO. 

[0009] An operation of an active matrix method in a 
related art display device will be described in detail. 
[0010] First, the pixel driven by the scan line SEL is 
selected, and then the pixel for driving is turned on by 
the switch P1. Then, a control voltage, in which a gray 
is controlled, is applied to the pixel for driving through 



the data line. 

[0011] At this time, the control voltage is stored in the 
capacitor Cs, simultaneously, drives the driving transis- 
tor PO to make the OEL emit lights. 

s [0012] After the scan line is disabled, the driving tran- 
sistor PO is driven by the voltage stored in the capacitor 
Cs to maintain one frame until the next select time. 
[0013] However, since threshold voltages of the driv- 
ing transistors used in the display device are different, 

10 the driving current for driving the OEL selected is not 
constant even though an equal driving voltage is applied 
to each driving transistor. 

[0014] That is, each OEL emits different luminance 
according to deviation of the threshold voltages of the 

15 driving transistors. 

[0015] To decrease the luminance deviation of the 
OEL according to the deviation of the threshold voltages 
of the driving transistors, it is required to constantly ap- 
ply the driving current for driving the OEL without regard 

20 to the deviation of the threshold voltages of each driving 
transistor. 

[0016] The deviation of the threshold voltages of the 
driving transistors is necessary consequence in fabri- 
cating process steps of the display device. Therefore, 
25 the luminance deviation of the pixels has to be compen- 
sated by detecting luminance of each pixel, however, it 
is hard to effectively compensate the luminance devia- 
tion. 

[0017] Also, in the related art driving circuit, if a margin 
30 of the control voltage according to level of the driving 
current is small, it is hard to obtain desired luminance. 

SUMMARY OF THE INVENTION 

35 [0018] Accordingly, the present invention is directed 
to a driving circuit of an active matrix method in a display 
device that substantially obviates one or more problems 
due to limitations and disadvantages of the related art. 
[0019] An object of the present invention is to provide 

40 a driving circuit of an active matrix method in a display 
device that can constantly improve luminance between 
pixels. 

[0020] Additional advantages, objects, and features 
of the invention will be set forth in part in the description 
45 which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the 
following or may be learned from practice of the inven- 
tion. The objectives and other advantages of the inven- 
tion may be realized and attained by the structure par- 
se ticularly pointed out in the written description and claims 
hereof as well as the appended drawings. 
[0021] To achieve these objects and other advantag- 
es and in accordance with the purpose of the invention, 
as embodied and broadly described herein, a driving cir- 
55 cuit of an active matrix method in a display device ac- 
cording to the present invention includes a first switch 
connected data and scan lines to switch an externally 
applied control voltage, a driving unit storing the control 
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voltage by switching of the first switch, and making the 
display device emitting lights by the stored control volt- 
age, a second switch switching a current applied to the 
display device by the control voltage applied from the 
driving unit, and a deviation compensator detecting the 
current applied to the display device by switching of the 
second switch, and controlling the control voltage, 
thereby compensating luminance deviation of the dis- 
play device according to deviation of the threshold volt- 
ages of the driving unit. 

[0022] The deviation compensator includes a con- 
verter converting the current applied to the display de- 
vice to a voltage, or a transimpedance amplifier convert- 
ing the current applied to the display device to a voltage 
amplified, a comparator comparing the converted volt- 
age value with a reference voltage value, and a sample 
& hold circuit (S & H circuit) receiving an external ramp 
voltage, and outputting a certain ramp voltage to the da- 
ta line according to result of the comparator. 
[0023] The S & H circuit outputs the ramp voltage val- 
ue constantly maintained to the data line when the con- 
verted voltage value is same as or lower than the refer- 
ence voltage value, and the S & H circuit bypasses and 
outputs the external input ramp voltage value to the data 
line when the converted voltage value is higher than the 
reference voltage value. 

[0024] An amplifier formed between the second 
switch and the deviation compensator amplifies the ap- 
plied current by switching of the second switch, and in- 
puts the amplified current to the deviation compensator. 
[0025] In another embodiment of the present inven- 
tion, a driving circuit of an active matrix method in a dis- 
play device according to the present invention includes 
a switching unit connected to data and scan lines to 
switch an externally applied control voltage, a driving 
unit storing the control signal by switching of the switch- 
ing unit, and making the display device emit lights by the 
voltage stored, a deviation compensator detecting a cur- 
rent applied to the display device, and controlling the 
control voltage, thereby compensating luminance devi- 
ation of the display device according to deviation of 
threshold voltages of the driving unit, a first transistor 
formed between the driving unit and the display device 
to switch the current applied to the display device, and 
a second transistor formed between the driving unit and 
the deviation compensator to switch the current applied 
to the deviation compensator. 

[0026] The switching unit, the first and second tran- 
sistors are PMOS transistors, and are respectively driv- 
en by different control signals, or the switching unit and 
the second transistor are PMOS transistors, and the first 
transistor is NMOS transistor, the switching unit, the first 
and second transistors driven by an equal control signal. 
[0027] An amplifier formed between the second tran- 
sistor and the deviation compensator amplifies the ap- 
plied current by switching of the second transistor, and 
inputs the amplified current to the deviation compensa- 
tor. 



[0028] The amplifier includes a third transistor having 
a gate connected to an output terminal of the second 
transistor to output the current amplified by a voltage 
difference between gate and source to the deviation 
s compensator, and a fourth transistor connected to gate 
and ground of the third transistor, and controlling the 
voltage difference by an externally applied control sig- 
nal. 

[0029] It is to be understood that both the foregoing 
10 general description and the following detailed descrip- 
tion of the present invention are exemplary and explan- 
atory and are intended to provide further explanation of 
the invention as claimed. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The accompanying drawings, which are in- 
cluded to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
20 application, illustrate embodiment(s) of the invention 
and together with the description serve to explain the 
principle of the invention. In the drawings: 

FIG. 1 is a circuit diagram of a driving circuit accord- 
25 ing to a related art active matrix method; 

FIG. 2 is a circuit diagram of a driving circuit in an 
active matrix method according to the first embod- 
iment of the present invention; 
FIG. 3 is a block diagram illustrating a deviation 
30 compensator of a driving circuit according to the 
present invention; 

FIG. 4 is a timing view illustrating each signal wave- 
form according to the first embodiment of the 
present invention; 

35 FIG. 5 is a circuit diagram of a driving circuit in an 
active matrix method according to the second em- 
bodiment of the present invention; 
FIG. 6 is a timing view illustrating each signal wave- 
form according to the second embodiment of the 

40 present invention; 

FIG. 7 is a circuit diagram of a driving circuit in an 
active matrix method according to the third embod- 
iment of the present invention; 
FIG. 8 is a timing view illustrating each signal wave- 

45 form according to the third embodiment of the 
present invention; and 

FIG. 9 is a layout illustrating the third embodiment 
of the present invention. 

50 DETAILED DESCRIPTION OF THE INVENTION 

[0031] Referenee will now be made in detail to the 
preferred embodiments of the present invention, exam- 
ples of which are illustrated in the accompanying draw- 
55 ings. Wherever possible, the same reference numbers 
will be used throughout the drawings to refer to the same 
or like parts. 

[0032] FIG. 2 is a circuit diagram of a driving circuit in 
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an active matrix method according to the first embodi- 
ment of the present invention, and FIG. 3 is a block di- 
agram illustrating a deviation compensator of the driving 
circuit according to the present invention. 
[0033] As shown in FIG. 2 and FIG. 3, the driving cir- 5 
cuit includes a transistor P1, a capacitor Cs, a driving 
transistor PO and a positive power supply VDD. 
[0034] At this time, the transistor P1 connected data 
and scan lines switches an externally applied control 
voltage, and the capacitor Cs stores the control voltage 
by switching of the transistor P1 . Next, the driving tran- 
sistor PO makes an emitting pixel OEL emit lights by the 
control voltage applied from the capacitor Cs, and the 
positive power supply VDD supplies a power to the ca- 
pacitor Cs and the driving transistor PO. 
[0035] Also, the driving circuit further includes a 
switching unit 10 and a deviation compensator 20. The 
switching unit 10 connected between the driving tran- 
sistor PO and the emitting pixel OEL switches a current 
applied to the emitting pixel OEL according to a voltage 
applied from the driving transistor PO. Also, the devia- 
tion compensator 20 detects the current applied to the 
emitting pixel OEL by switching of the switching unit 1 0, 
and controls the control voltage, so that luminance de- 
viation of the emitting pixel OEL generated from thresh- 
old voltage deviation of the driving transistor PO is com- 
pensated. 

[0036] At this time, the switching unit 10 includes a 
transistor P2 switching the current applied to the emit- 
ting pixel OEL by a control signal SEL1 , and a transistor 
P3 switching the current applied to the deviation com- 
pensator 20 by a control signal /SEL1 . 
[0037] The transistors P1 , P2 and P3 are PMOS tran- 
sistors, and are driven by different control signals. 
[0038] That is, the transistor P1 is driven by the control 
signal SEL, the transistor P2 is driven by the control sig- 
nal SEL1 , and the transistor P3 is driven by the control 
signal /SELL 

[0039] As described above, in the present invention, 
the driving transistor PO is connected to the emitting pix- 
el OEL by the transistor P2 unlike the related art in which 
the driving transistor PO is directly connected to the 
emitting pixel OEL. 

[0040] As shown in FIG. 3, the deviation compensator 
20 for compensating the luminance deviation of the 
emitting pixel OEL includes a current-to-voltage con- 
verter (l-to-V converter) 21, a comparator 22, and a 
sample & hold circuit (S & H circuit) 23. The current-to- 
voltage converter detects a driving current l out from the 
transistor P3 and converts the detected driving current 
to a voltage. The comparator 22 compares the voltage 
converted by the l-to-V converter 21 with a reference 
voltage Vref that is set to make the emitting pixel OEL 
emit lights at a predetermined luminance. To the sample 
& hold circuit 23, an external ramp voltage is applied. 
The sample & hold circuit 23 outputs a certain ramp volt- 
age value to the data line according to result of the com- 
parator 22. 



[0041] At this time, the sample & hold circuit 23 con- 
stantly maintains the ramp voltage Vramp externally in- 
put at a point that the converted voltage value is same 
as the reference voltage value, and outputs the ramp 
voltage value constantly maintained to the data line. 
[0042] Meanwhile, when the converted voltage value 
is higher than the reference voltage value, the externally 
input ramp voltage value Vramp is bypassed and is out- 
put to the data line. 

[0043] FIG. 4 is a timing view illustrating each signal 
waveform according to the first embodiment of the 
present invention. 

[0044] As shown in FIG. 4, if the emitting pixel OEL is 
selected by the control signal SEL, the transistors P1 
and P2 are turned off, simultaneously, the transistor P3 
is turned on by the control signal /SEL1 . 
[0045] At this time, the ramp voltage input through the 
data line drives the driving transistor PO by the transistor 
P1 , and the deviation compensator 20 detects the driv- 
ing current of the emitting pixel OEL by the transistor P3. 
[0046] Referring to FIG. 3, the detected driving cur- 
rent is converted to the voltage by the current-to-voltage 
converter 21, and then the converted voltage is com- 
pared with the reference voltage by the comparator 22. 
[0047] According to result of the comparator 22, the 
sample & hold circuit 23 bypasses and continuously out- 
puts the externally input ramp voltage Vramp to the data 
line until the converted voltage value is same as the ref- 
erence voltage value. 

[0048] If the converted voltage value is same as or 
lower than the reference voltage value, the sample & 
hold circuit 23 constantly maintains the ramp voltage 
Vramp externally input at a point that the converted volt- 
age value becomes same as the reference voltage val- 
ue, and outputs the ramp voltage value constantly main- 
tained to the data line. 

[0049] At this time, the ramp voltage value constantly 
maintained is continuously output to the data line from 
a point that the converted voltage value becomes same 
as the reference voltage value to a point that the con- 
verted voltage value is higher than the reference voltage 
value. 

[0050] The ramp voltage value Vramp constantly 
maintained is higher than the threshold voltage value of 
the driving transistor that drives the emitting pixel OEL, 
so that it is possible to solve a problem of the luminance 
deviation of the emitting pixel OEL according to the 
threshold voltage deviation of the driving transistor. 
[0051] Subsequently, the ramp voltage value Vramp 
constantly maintained is stored in the capacitor Cs for 
storing electric charges by the data line. 
[0052] Next, if corresponding emitting pixel OEL is se- 
lected by the control signal SEL, the transistors P1 and 
P2 are turned on, simultaneously, the transistor P3 is 
turned off by the control signal /SELL 
[0053] Accordingly, the driving transistor PO of the 
corresponding emitting pixel OEL is driven by the ca- 
pacitor Cs for storing the electric charges, and then the 
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emitting pixels OEL emit lights by the driving current ap- 
plied by the transistor P2 at a constant luminance. 
[0054] As described above, the deviation compensa- 
tor of the present invention outputs the ramp voltage val- 
ue constantly maintained to the data line during a time 
period 'TV (hold time), so that it is possible to solve a 
problem generated by luminance deviation of the emit- 
ting pixels OEL according to the threshold voltage devi- 
ation of the driving transistors. 

[0055] Referring to FIG. 2, in the deviation compen- 
sator of the present invention, it may be used an ampli- 
fier having a high transimpedance value instead of the 
current-to-voltage converter 21 . 
[0056] In the related art driving circuit, if a margin of 
the control voltage according to a level of the driving cur- 
rent is small, it is hard to obtain desired luminance. 
[0057] However, if the amplifier having the high tran- 
simpedance is used in the present invention, it is possi- 
ble to obtain desired luminance since a margin of the 
control voltage according to a level of the driving current 
can be increased. 

[0058] In another embodiment of the present inven- 
tion, each switching device uses the scan line in com- 
mon, thereby decreasing an area of the driving circuit, 
and increasing an emitting area. 
[0059] FIG. 5 is a circuit diagram of a driving circuit in 
an active matrix method according to the second em- 
bodiment of the present invention, and FIG. 6 is a timing 
view illustrating each signal waveform according to the 
second embodiment of the present invention. 
[0060] As shown in FIG. 5, the second embodiment 
of the present invention is different to the first embodi- 
ment of the present invention in that a driving transistor 
PO is connected to a NMOS transistor N1, and NMOS 
transistor N1 and PMOS transistors P1 and P2 are con- 
trolled by an equal control signal SEL. 
[0061] In the second embodiment of the present in- 
vention, the NMOS transistor N1 is used, so that it is not 
required to additionally apply a control signal applied to 
the transistor N1. That is, since the transistors P1 and 
P2 are conversely switched, the control signal SEL can 
control not only the PMOS transistors P1 and P2 but 
also the NMOS transistor N1. 

[0062] Referring to FIG. 5 and FIG. 6, an operation of 
the driving circuit will be described in detail. 
[0063] If corresponding emitting pixel OEL is selected 
by the control signal SEL, the transistors P1 and P2 are 
respectively turned on, simultaneously, the transistor N1 
is turned off. 

[0064] At this time, a ramp voltage input by a data line 
drives the driving transistor PO by the transistor P1 , and 
a deviation compensator 20 detects a driving current of 
an emitting pixel OEL by the transistor P2. 
[0065] Referring to FIG. 3 and FIG. 4, the deviation 
compensator 20 outputs the ramp voltage Vramp to the 
data line by the equal process, and the ramp voltage 
Vramp is stored in a capacitor Cs for storing electric 
charges by the data line. 



[0066] Next, if the corresponding emitting pixel OEL 
is selected by the control signal SEL, the transistors P1 
and P2 are respectively turned off , simultaneously, the 
transistor N1 is turned on. 
s [0067] Then, the driving transistor PO of the corre- 
sponding emitting pixel OEL is driven by the capacitor 
Cs for storing the electric charges, and the emitting pix- 
els OEL emit lights at a constant luminance by the driv- 
ing current applied by the transistor N1 . 
[0068] The other embodiment of the present invention 
will be described with reference to the accompanying 
drawings. 

[0069] FIG. 7 is a circuit diagram of a driving circuit in 
an active matrix method according to the third embodi- 
ment of the present invention, and FIG. 8 is a timing view 
illustrating each signal waveform according to the third 
embodiment of the present invention. 
[0070] Referring to FIG. 7, the third embodiment of the 
present invention is different to the first embodiment of 
the present invention in that a NMOS transistor N1 is 
formed between a node 2 and a node 3, and an amplifier 
30 is formed between a transistor P2 and a deviation 
compensator 20. 

[0071] At this time, the amplifier 30 amplifies a current 
applied by the transistor P2, and then input the current 
to the deviation compensator. 

[0072] The amplifier 30 includes NMOS transistors 
N2 and N3. 

[0073] A gate of the NMOS transistor N3 is connected 
to an output terminal of the transistor P2, and the NMOS 
transistor N3 outputs the amplified current to the devia- 
tion compensator by a voltage difference between gate 
and source. 

[0074] The NMOS transistor N2 is respectively con- 
nected to gate and ground of the transistor N3, and con- 
trols the voltage difference between the gate and the 
source of the transistor N2 by an externally applied con- 
trol signal. 

[0075] The embodiment of the present invention in- 
cludes the amplifier 30 since it is hard to detect a current 
level of l out in the deviation compensator if the current 
level of l out is low referring to FIG. 2 and FIG. 5. 
[0076] Accordingly, in the third embodiment of the 
present invention, the transistors N2 and N3 are addi- 
tionally formed to amplify the current level of l out . 
[0077] As shown in FIG. 7, if the electric charges are 
stored in parasitic capacitance of a node 4, and Vgs 
(voltage between the gate and source) of the transistor 
N3 is increased, the amplified l out is output. 
[0078] The driving circuit according to the third em- 
bodiment of the present invention has the following ad- 
vantages. 

[0079] First, the NMOS transistor N1 of FIG. 7 uses 
P-well of the transistors N2 and N3 in common with the 
transistors N2 and N3, thereby decreasing an area of 
layout. 

[0080] Next, in case that a negative voltage is -applied 
to the node 3, the NMOS transistor N1 of FIG. 7 main- 



15 



20 



25 



30 



35 



40 



45 



50 



5 



9 



EP 1 221 686 A2 



10 



tains the node 3 at a voltage higher than -0.7V, thereby 
preventing the driving transistor PO from being over 
loaded. 

[0081] Also, the driving current of the transistors N2 
and N3 in the amplifier makes not only the emitting pixel 
OEL emit lights, but also an adjacent emitting pixel OEL 
(not shown) emit lights, thereby decreasing the area of 
layout referring to FIG. 9. 

[0082] As shown in FIG. 7 and FIG. 8, an operation of 
the third embodiment of the present invention will be de- 
scribed as follows. 

[0083] When the scan signal of FIG. 7 is applied dur- 
ing a time period 't4' of FIG. 8 that is called as one scan 
time, the transistors P1 and P2 respectively are turned 
on, and the transistor N1 is turned off. 
[0084] During a time period 't1' of FIG. 8, a column 
line to which l out is output is cleared, and data in a node 
1 is cleared by Vramp signal during a time period 't2'. 
[0085] Also, a voltage applied to the node 1 during a 
time period 't3' is determined. 

[0086] A process of time period 't4' is repeated as the 
number of total scan lines during a time period 't5' of 
FIG. 8. 

[0087] FIG. 9 is a layout illustrating FIG. 7. 
[0088] As shown in FIG. 9, the driving transistor PO 
of FIG. 7 is snake-shaped, so that it is useful to form a 
device having a long channel within a small pixel, and 
to enlarge the capacitor Cs of FIG. 7. 
[0089] As described above, the driving circuit of the 
active matrix method in the display device according to 
the present invention has the following advantages. 
[0090] First, it is possible to decrease the luminance 
deviation of the emitting pixels without regard to the de- 
viation of the threshold voltages of the driving transis- 
tors, thereby improving uniformity of the luminance. 
[0091] [00100] Furthermore, if the amplifier having 
the high transimpedance is used in the deviation com- 
pensator of the present invention, it is possible to obtain 
desired luminance since a margin of the control voltage 
according to the level of the driving current is large. 
[0092] [00101] Finally, the transistor snake-shaped is 
used in the present invention, thereby decreasing the 
area of layout. Also, capacitance of the capacitor for 
storing electric charges can be improved. 
[0093] [00102] It will be apparent to those skilled in 
the art than various modifications and variations can be 
made in the present invention. Thus, it is intended that 
the present invention covers the modifications and var- 
iations of this invention provided they come within the 
scope of the appended claims and their equivalents. 



Claims 

1 . A driving circuit of an active matrix method in a dis- 
play device comprising: 

a first switch connected to data and scan lines 



to switch an externally applied control voltage; 
a driving unit storing the control voltage by 
switching of the first switch, and making the dis- 
play device emitting light by the stored control 

s voltage; 

a second switch switching a current applied to 
the display device by the control voltage ap- 
plied from the driving unit; and 
a deviation compensator detecting the current 

10 applied to the display device by switching of the 

second switch and controlling the control volt- 
age, thereby compensating luminance devia- 
tion of the display device according to deviation 
of the threshold voltages of the driving unit. 

15 

2. The driving circuit of the active matrix method in the 
display device as claimed in claim 1, wherein the 
deviation compensator comprises: 

20 a converter converting the current applied to 

the display device to a voltage, 
a comparator comparing the voltage value con- 
verted by the converter with a reference voltage 
value, and 

25 a S & H circuit receiving an external ramp volt- 

age, and outputting a certain ramp voltage to 
the data line according to result of the compa- 
rator. 

30 3. The driving circuit of the active matrix method in the 
display device as claimed in claim 2, wherein the S 
& H circuit outputs the ramp voltage value constant- 
ly maintained to the data line when the converted 
voltage value is same as or lower than the reference 

35 voltage value, and the S & H circuit bypasses and 
outputs the external input ramp voltage value to the 
data line when the converted voltage value is higher 
than the reference voltage value. 

40 4. The driving circuit of the active matrix method in the 
display device as claimed in claim 1, wherein the 
deviation compensator comprises: 

a transimpedance amplifier converting the cur- 
45 rent applied to the display device to a voltage 

amplified, 

a comparator comparing the voltage converted 
by the transimpedance amplifier with a refer- 
ence voltage, and 
50 a S & H circuit receiving an external ramp volt- 

age and outputting a certain ramp voltage to the 
data line according to result of the comparator. 

5. The driving circuit of the active matrix method in the 
55 display device as claimed in claim 4, wherein the S 
& H circuit outputs the ramp voltage value constant- 
ly maintained to the data line when the converted 
voltage value is same as or lower than the reference 



6 



11 



EP 1 221 686 A2 



12 



voltage value, and the S & H circuit bypasses and 
outputs the externally input ramp voltage value to 
the data line when the converted voltage value is 
higher than the reference voltage value. 

5 

The driving circuit of the active matrix method in the 
display device as claimed in one of the preceding 
claims, wherein the second switch comprises: 

a first transistor formed between the driving unit 10 
and the display device to switch the current ap- 
plied to the display device, and 
a second transistor formed between the driving 
unit and the deviation compensator to switch 
the current applied to the deviation compensa- is 
tor. 



7. The driving circuit of the active matrix method in the 
display device as claimed in claim 6, wherein the 
first and second transistors are PMOS transistors, 20 
and are driven by different control signals. 

8. The driving circuit of the active matrix in the display 
device as claimed in claim 6, wherein the first tran- 
sistor is NMOS transistor, and the second transistor 25 
is PMOS transistor, the first and second transistors 
driven by an equal control signal. 

9. The driving circuit of the active matrix in the display 
device as claimed in one of the preceding claims, 30 
further comprising an amplifier formed between the 
second switch and the deviation compensator am- 
plifies the applied current by switching of the second 
switch, and inputs the amplified current to the devi- 
ation compensator. 35 

10. The driving circuit of the active matrix in the display 
device as claimed in claim 9, wherein the amplifier 
comprising; 

a third transistor having a gate connected to 40 
an output terminal of the second switch, and output- 
ting the current amplified by a voltage difference be- 
tween gate and source to the deviation compensa- 
tor, and 

a fourth transistor connected to gate and 45 
ground of the third transistor, and controlling the 
voltage difference by an externally applied control 
signal. 

11. The driving circuit of the active matrix method in the so 
display device as claimed in claim 10, wherein the 
third and fourth transistors are NMOS transistors. 

12. A driving circuit of an active matrix method in a dis- 
play device comprising: 55 

a switching unit connected to data and scan 
lines, and switching an externally applied con- 



trol voltage; 

a driving unit storing the control signal by 
switching of the switching unit and making the 
display device emit light by the voltage stored; 
a deviation compensator detecting a current 
applied to the display device and controlling the 
control voltage, thereby compensating lumi- 
nance deviation of the display device according 
to deviation of threshold voltages of the driving 
unit; 

a first transistor formed between the driving unit 
and the display device to switch the current ap- 
plied to the display device; and 
a second transistor formed between the driving 
unit and the deviation compensator to switch 
the current applied to the deviation compensa- 
tor. 

13. The driving circuit of the active matrix method in the 
display device as claimed in claim 12, wherein the 
deviation compensator comprises: 

a converter converting the current applied to 
the display device to a voltage, 
a comparator comparing the voltage value con- 
verted by the converter with a reference voltage 
value, and 

a S & H circuit receiving an external ramp volt- 
age and outputting a certain ramp voltage to the 
data line according to result of the comparator. 

14. The driving circuit of the active matrix method in the 
display device as claimed in claim 13, wherein the 
S & H circuit outputs the ramp voltage value con- 
stantly maintained to the data line when the con- 
verted voltage value is same as or lower than the 
reference voltage value, and the S & H circuit by- 
passes and outputs the externally input ramp volt- 
age value to the data line when the converted volt- 
age value is higher than the reference voltage val- 
ue. 

15. The driving circuit of the active matrix method in the 
display device as claimed in claim 12, wherein the 
deviation compensator comprises: 

a transimpedance amplifier converting the cur- 
rent applied to the display device to a amplified 
voltage, 

a comparator the voltage converted by the tran- 
simpedance amplifier with a reference voltage 
value, and 

a S & H circuit receiving a ramp voltage and 
outputting a certain ramp voltage according to 
result of the comparator. 

16. The driving circuit of the active matrix method in the 
display device as claimed in claim 12, wherein the 
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switching unit, the first and second transistors are 
PMOS transistors, and are respectively driven by 
different control signals. 

17. The driving circuit of the active matrix method in the s 
display device as claimed in claim 12, wherein the 
switching unit and the second transistor are PMOS 
transistors and the first transistor is an NMOS tran- 
sistor, the switching unit, the first and second tran- 
sistors being driven by an equal control signal. 10 

18. The driving circuit of the active matrix method in the 
display device as claimed in one of claims 12 to 17, 
further comprising an amplifier formed between the 
second transistor and the deviation compensator 15 
amplifies the applied current by switching of the 
second transistor, and inputs the amplified current 

to the deviation compensator. 

19. The driving circuit of the active matrix method in the 20 
display device as claimed in claim 18, wherein the 
amplifier comprises: 

a third transistor having a gate connected to an 
output terminal of the second transistor, and 25 
outputting the current amplified by a voltage dif- 
ference between gate and source to the devia- 
tion compensator, and 

a fourth transistor connected to gate and 
ground of the third transistor, and controlling 30 
the voltage difference by an externally applied 
control signal. 

20. The driving circuit of the active matrix method in the 
display device as claimed in claim 19, wherein the 35 
third and fourth transistors are NMOS transistors. 
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